Introduction {#sec1-0300060516632108}
============

It is estimated that 8--12% of couples worldwide experience some form of infertility.^[@bibr1-0300060516632108],[@bibr2-0300060516632108]^ In the UK, infertility is due to the male partner in around 25% of infertile couples.^[@bibr3-0300060516632108]^ Male infertility results from issues related to sperm count (sperm/ml) and function. The World Health Organization (WHO) published reference values for semen parameters in 2010,^[@bibr4-0300060516632108]^ but semen analysis alone cannot distinguish between fertile and infertile men unless the patient is azoospermic.^[@bibr5-0300060516632108]^

Routine semen analysis is an initial investigation in couples with suspected infertility, and male infertility is usually defined by abnormal semen analysis findings.^[@bibr6-0300060516632108],[@bibr7-0300060516632108]^ As there is little information regarding normal semen parameters in Saudi Arabia, a comparison is always made based on the semen parameters of western men. Only four English-language studies regarding male infertility in Saudi Arabia have been published in the past 25 years, all of which were carried out in patients who had undergone testicular biopsies.^[@bibr8-0300060516632108][@bibr9-0300060516632108][@bibr10-0300060516632108]--[@bibr11-0300060516632108]^ Of these studies, only one evaluated semen parameters.^[@bibr11-0300060516632108]^ The objective of the present study was to evaluate semen parameters in patients who attended our infertility clinic during a 5-year period.

Patients and methods {#sec2-0300060516632108}
====================

Study population {#sec3-0300060516632108}
----------------

This retrospective study included all Saudi Arabian male patients who attended or consulted for infertility and underwent semen analysis at King Fahd Hospital of the University, University of Dammam, Al Khobar, Saudi Arabia, between June 2008 and May 2013. Hospital-based patient medical record numbers were identified from the computerized medical records system, and outpatient records of infertile couples in whom male infertility was suspected and who underwent semen analysis were requested. Patients with azoospermia were excluded. Data regarding age, type of infertility (primary or secondary), laboratory tests (serum testosterone, follicle stimulating hormone \[FSH\], luteinizing hormone \[LH\], prolactin), semen analysis (sperm count, motility, morphology) were extracted from medical records. Mean semen parameters of each patient were compared to WHO normal reference values (sperm count ≥15 × 10^6^/ml; volume ≥1.5 ml; ≥4% normal morphology; ≥40% motility).^[@bibr4-0300060516632108]^

The Institutional Review Board of the University of Dammam approved the study, and both members of all couples provided oral informed consent.

Statistical analyses {#sec4-0300060516632108}
--------------------

Data were presented as mean ± SD (range) or *n* (%) patients and were compared using Student's *t*-test. Statistical analyses were performed using SPSS® version 14.0 (SPSS Inc., Chicago, IL, USA) for Windows®. *P*-values \< 0.05 were considered statistically significant.

Results {#sec5-0300060516632108}
=======

A total of 516 patients underwent semen analysis; 91 were excluded due to azoospermia. The final analysis therefore included 425 patients (mean age, 35.3 ± 7.0 years; age range, 21--54 years). Demographic and clinical data of the study population are given in [Table 1](#table1-0300060516632108){ref-type="table"}. Overall, 47% of the men had abnormal semen parameters. Table 1.Demographic and clinical data of patients included in a study investigating semen parameters in infertile Saudi Arabian men.Age, years35.3 ± 7.0 (21--54)Primary infertility^[a](#table-fn2-0300060516632108){ref-type="table-fn"}^377 (88.7)Secondary infertility^[a](#table-fn2-0300060516632108){ref-type="table-fn"}^48 (11.3)Serum testosterone, ng/dl293.0 ± 175.3 (10.9--1300.0)Serum FSH, IU/ml5.6 ± 2.2 (0.5--47.6)Serum LH, IU/l4.1 ± 4.1 (0.3--17.9)Serum prolactin, ng/ml17.0 ± 10.0 (0.7--118.7)Semen volume, ml2.7 ± 1.1Semen volume \<1.5ml^[b](#table-fn3-0300060516632108){ref-type="table-fn"}^95 (18.4)Sperm count, ×10^6^/ml120.5 ± 138.1Sperm count ≤15 × 10^6^/ml^[b](#table-fn3-0300060516632108){ref-type="table-fn"}^132 (25.58)Sperm motility, %37.2 ± 20.4Sperm motility \<40%^[b](#table-fn3-0300060516632108){ref-type="table-fn"}^243 (47.1)Abnormal sperm morphology^[b](#table-fn3-0300060516632108){ref-type="table-fn"}^224 (43.4)Nonsmokers^[b](#table-fn3-0300060516632108){ref-type="table-fn"}^322 (62.4)Alcohol use^[b](#table-fn3-0300060516632108){ref-type="table-fn"}^ No451 (87.4) Yes43 (8.3) Not stated22 (4.25)Varicocele^[b](#table-fn3-0300060516632108){ref-type="table-fn"}^188 (36.4)[^1][^2][^3][^4]

Data regarding semen parameters in patients stratified by smoking status are shown in [Table 2](#table2-0300060516632108){ref-type="table"}. Nonsmokers had significantly higher serum testosterone and sperm motility than smokers (*P* = 0.001 and *P* = 0.004, respectively). There were no other between-group differences in semen parameters. Table 2.Semen parameters in infertile Saudi Arabian men stratified according to smoking status.ParameterSmokers *n* = 194Nonsmokers *n* = 322Statistical significance^[a](#table-fn7-0300060516632108){ref-type="table-fn"}^Age, years34.6 ± 8.334.3 ± 7.7NSSerum testosterone, ng/dl277.4 ± 189.3409.1 ± 381.0*P* = 0.001Semen volume, ml2.8 ± 1.43.1 ± 0.7NSSemen pH7.4 ± 0.47.4 ± 0.2NSSperm motility, %30.7 ± 25.239.9 ± 27.4*P* = 0.004Sperm/ejaculation, ×10^6^39.9 ± 30.046.4 ± 66.8NSSperm count, ×10^6^/ml110.7 ± 104.8124.9 ± 142.5NS[^5][^6][^7]

Serum testosterone and FSH levels were significantly higher in men with primary infertility than in those with secondary infertility (testosterone 334.74 ± 195.51 vs 207.98 ± 227.09 ng/dl, *P* \< 0.001; FSH 6.19 ± 2.38 vs 5.39 ± 3.08 IU/ml, *P* \< 0.05).

Data regarding semen parameters in patients stratified according to the presence or absence of varicocele are shown in [Table 3](#table3-0300060516632108){ref-type="table"}. Serum testosterone, semen volume, motility, morphology, sperm/ejaculation and sperm count were significantly higher in patients without than those with varicocele (*P* \< 0.05 for each comparison). Table 3.Semen parameters in infertile Saudi Arabian men stratified according to presence or absence of varicocele.ParameterWithout varicocele *n* = 328With varicocele *n* = 188Statistical significance^[a](#table-fn10-0300060516632108){ref-type="table-fn"}^Age, years35.7 ± 9.033.7 ± 7.2*P* = 0.04Serum testosterone, ng/dl472.5 ± 155.1413.2 ± 185.3*P* = 0.002Semen volume, ml3.1 ± 1.62.7 ± 1.1*P* = 0.01Semen pH7.4 ± 0.47.4 ± 0.2NSSperm motility, %39.4 ± 28.833.9 ± 20.4*P* = 0.01Sperm morphology, %9.6 ± 3.73.6 ± 4.9*P* = 0.001Sperm/ejaculation, ×10^6^47.8 ± 37.539.5 ± 49.6*P* = 0.04Sperm count, ×10^6^/ml134.5 ± 187.199.0 ± 138.1*P* = 0.01[^8][^9][^10]

Discussion {#sec6-0300060516632108}
==========

There are well known geographical variations in the prevalence of male infertility that can be largely explained by environmental, cultural and socioeconomic influences.^[@bibr11-0300060516632108]^ In accordance with others,^[@bibr12-0300060516632108]^ our study found a high prevalence of abnormal semen parameters among infertile Saudi Arabian men.

The male partner is the main cause of infertility in 25--40% of infertile couples,^[@bibr3-0300060516632108],[@bibr13-0300060516632108]^ and this is usually due to abnormal semen parameters. Semen analysis has therefore become mandatory for the assessment of male fertility.^[@bibr6-0300060516632108],[@bibr7-0300060516632108]^ There is known to be a positive correlation between sperm count and pregnancy.^[@bibr14-0300060516632108]^ Although routine semen analysis would provide useful epidemiological data, cultural and religious considerations complicate the collection of samples from the general population in some countries, including Saudi Arabia.

Studies have shown no significant differences in hormone levels between men with primary and those with secondary infertility.^[@bibr15-0300060516632108]^ This is in contrast to the present finding that serum testosterone and FSH levels were significantly higher in men with primary infertility compared with those with secondary infertility.

Cigarette smoking has long being recognized as a general health risk. In spite of this, many smokers are young and in their prime reproductive years. Smoking is known to have significant negative effects on sperm quantity, quality and morphology.^[@bibr16-0300060516632108][@bibr17-0300060516632108][@bibr18-0300060516632108]--[@bibr19-0300060516632108]^ An extensive review found a mean reduction of 13% in sperm concentration, 10% in sperm motility and 3% in morphologically normal sperm in smokers compared with nonsmokers.^[@bibr20-0300060516632108]^ Both serum testosterone and sperm motility were significantly lower in smokers than nonsmokers in the present study. Our findings are in accordance with those of others, who showed that smoking dramatically reduced hormone levels and semen parameters.^[@bibr21-0300060516632108],[@bibr22-0300060516632108]^

The effect of varicocele on infertility is unclear. Varicocele has been shown to be two to three times more common in infertile patients than the general population^[@bibr23-0300060516632108],[@bibr24-0300060516632108]^ suggesting that it may decrease sperm parameters and cause male infertility.^[@bibr25-0300060516632108]^ Patients with varicocele have been shown to have significantly lower sperm motility and viability than healthy volunteers.^[@bibr26-0300060516632108]^ This is in accordance with the findings of the present study, where patients with varicocele had significantly worse semen parameters than those without varicocele.

The present study has several limitations, including its retrospective nature, the small sample size and the absence of a fertile control group. Nevertheless, this study provides valuable information regarding semen parameters in infertile Saudi Arabian men and confirms the negative influence of smoking on fertility.

In conclusion, 47% of men attending our infertility clinic had abnormal semen parameters. Furthermore, smoking and the presence of varicocele had negative effects on semen. Additional studies are required to fully classify semen parameters in this population.
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[^1]: Data presented as mean ± SD (range) or *n* (%) patients.

[^2]: *n* = 425 (91 patients were excluded from final analysis due to azoospermia).

[^3]: *n = *516.

[^4]: FSH, follicle stimulating hormone; LH, luteinizing hormone.

[^5]: Data presented as mean ± SD.

[^6]: NS, not statistically significant (*P* ≥ 0.05).

[^7]: Student's *t*-test.

[^8]: Data presented as mean ± SD.

[^9]: NS, not statistically significant (*P* ≥ 0.05).

[^10]: Student's *t*-test.
